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Effects of Cyclic Drying-wetting Induced Crack Propagation on
Compression Modulus of Expansive Soils

ZHANG Lei', LIU Yunlong', HOU Zhenguo
(1. Department of Civil Engineering, Zhengzhou University, Zhengzhou, Henan 450001, China;
2. China Construction Seventh Engineering Division Co. ,Lid. , Zhengzhou, Henan 450000, China)

Abstract; Expansive soils containing significant amounts of hydrophilic minerals (e.g. , montmorillonite and illite) un-
dergo substantial swell-shrink deformation under natural precipitation-evaporation cycles. During this process, desiccation
cracks initiate and propagate progressively, readily inducing engineering hazards such as slope cracking and instability.
This work investigates the deterioration of compression modulus in cracked expansive soils subjected to W-D cycles, u-
sing soil samples from Nanyang City, Henan Province. Through 1 ~3 W-D cycles combined with CT scanning technolo-
gy, the crack propagation characteristics and their impacts on compression modulus were quantitatively analyzed. Experi-
mental results demonstrate that cyclic wetting-drying significantly aggravates crack development; initial cycle produces
only localized micro-cracks, the second cycle extends cracks to 55 mm maximum depth, while the third cycle generates
fully penetrating cracks (65 mm) with surface-to-base decreasing crack ratio distribution. Using a modified confined
compression device, three-stage compression characteristics were identified, showing systematic reduction of compression
modulus with increasing cycles, primarily attributed to reduced effective bearing area and weakened interparticle bonding
caused by cracking. As the compression process proceeds, samples that have undergone more W-D cycles exhibit a sig-
nificantly limited increase in compression modulus due to their more developed and interconnected initial crack network.
This reflects the cumulative damage effect of W-D cycles on the compressive characteristics of the soil.
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